Introduction
Logistics must support the full range of NATO missions. Logistic support capabilities are critical for many types of operations [1] . Material reserves constitute a significant aspect of logistic support of the Army in the course of operations [2] . The intensity of material consumption increases in direct proportion to the dynamics of various military activities [3] . The high intensity of consumption of material reserves is mainly associated with combat activity, which also require a rapid supply process of restoration to the original state. The process may be viewed as a supply chain management process [4] . The amount and composition of material reserves that will be needed for resupplying combat operations, is only calculated and, in some cases, stored outside the peacetime deployments of units. The standard practice includes the application of draft loading through a sketch, or only rough calculations of vehicles transport capacities.
In the past the military exercises and other forms of training were focused primarily on the security of peacekeeping operations, which were specific. Combat material reserves were not the subject of use or consumption. At the same time, the peacekeeping operations lack the essential characteristic feature of combat operations which create high consumption requirements for material reserves. Training of drivers is crucial for safe transport, together with palletization, loading, conditions of transport and acceleration of vehicles [5] .
2.
Design of material loading optimization The calculation of combat reserves for the model of a unit on a battalion level includes approximately 3,000 items of material. The basic structure of material is sorted in accordance with the classes of supply. The total sum of all items is presented in the Table 1. DOI: 10.1515/kbo-2018-0160 Table 1 List of main sorts of material [6] 3. Cluster analysis Loading and transport of a broad range of material require a careful planning of the loading process. The material can be classified in groups with regard to their characteristic features. Each group is represented by the feature the similarity of which is either close to or distant from other groups of material. The identification of common material groups can be supported by cluster analysis, which enables us to form similar groups. With increasing amount of data, cluster algorithms (also known as cluster analysis) have become important tools for analysing such data [7] . The measures of distance (d): They represent the most commonly used measure, based on the presentation of the object (x 1 ,x 2 … x n ) in space. The most common measure of distance Euclidean distance is also called geometric metric that represents the length of the hypotenuse of a right triangle and its calculation is based on Pythagoras theorem [7] .
To avoid the dependence on the choice of measurement unit one has the option to standardize the data [8] . Since the variables are on such different scales, we will standardize them before clustering. The most common standardization way is the use of standard deviations (s).
The list of standardized data of selected material items is shown in Table 2 . 
Dendogram
Intensity of consumptionof dynamic activity Transported material has a whole range of properties which can cause dangerous situations when interacting with each other. The results showed the possibilities to combine explosives with technical material. The distance among these items is short. In this case it is possible to create a common palletization segment. The most dangerous material items are certain types of ammunition, e.g.
detonators, explosives and mines. The distance among these items is much bigger. It is strictly forbidden to store and transport such materials together. The outcomes of cluster analysis confirmed dangerous combinations of material in the image of common palletization segment. The Contour Plot graph is another way of presenting the outcomes of cluster analysis. The graph is presented in Figure 2 . Every coloured area represents the ability to combine the groups of material according to their tolerance classes. The material which is located in the blue and green areas is possible to be transported and stored in the common palletization segments. On the other hand, the red area includes the material items that cannot be transported together. This material has to be separated, either on different vehicles or in different warehouses.
Palletization of material
Effective utilization of transport capacity can be achieved through a suitable form of material palletization. It is possible to create a common palletizing segment, which may contain many types of material [9] .
The palletizing segments are designed (if it is technically and economically feasible) to be transported without special fixation within the supply systems while being compatible with road transportation systems, devices and equipment for material handling [9] . The final content of segments depends on further handling during the operation supply cycle. It is possible to define a set of vehicles with trailers, as well as specific dimensions of palletizing segments. The optimization loading solution of the material in the program used a unit model structure. The list of specifications and characteristics of vehicles is shown in Table 3 . Table 3 List of vehicles a its capacity [6] Material loading on a vehicle is limited mainly by sidewall heights. Each car has a different loading space and weight capacity. The main limitation values are showed in Figure 3 .
It is possible to present a broad range of specific options through software applications offering such loading capacity options. The optimization software has been tested and it has been confirmed that it is able to plan the loading. The application allows us to determine the optimal load of cargo on a vehicle. Calculating the loading plan follows the rules for stacking the items and their tilt. The division of cargo into different groups allows the items to the same destination (supply points) to be placed together. The order of the groups is then planned in accordance to the sequence of loading and uploading [11] . [11] Depending on the composition of transport vehicles, it is possible to define the parameters of vehicles, trailers, pallets and individual items being shipped. The form of setting the required parameters is shown in Figure 5 . 
Conclusion

